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       46th CGSIC Meeting - Timing Subcommittee 
 
          Fort Worth, Texas, 26 September 2006 

 
 

 
  Chair: Włodzimierz Lewandowski, BIPM,  

         Co-Chair: Victor Zhang, NIST 
   
 
14:00 Introduction – Włodzimierz Lewandowski, BIPM 
14:20 Report from NIST – Victor Zhang, NIST 
14:40 USNO Report – Demetrios Matsakis,USNO  
15:00 Galileo, and Quasi Zenith Satellite Systems - Ed Powers, USNO 
15:20 Coffee break 
15:40 New small atomic clocks – Bill Klepczynski, Global Timing Services (GTS)  
16:00 Preview of the Smithsonian's Time and Navigation exhibition 

– Carlene E. Stephens, National Museum of American History 
16:20 Discussion 
17:20 Session End 
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AREAS BEING SERVED

         • International Atomic Time (TAI) and UTC

         • International Timing Centers

         • Primary Frequency Standards

         • Telecommunications Industries

         • NASA/JPL Deep Space Network

         • NIST Global Time Service

         • Power Grids and other Industries

         • As Research and Comparison Tool

         • Other
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http://www.bipm.fr/cgi-bin/get_BIGGER?INDEX=2&SECTION=TAI&MAPF=/5/navig530.html
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BIPM CALIBRATIONS OF 
GPS/GLONASS C/A-code and P-code 

TIME EQUIPMENT   
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BIPM differential calibrations of GPS/GLONASS

C/A-code and P-code time equipment

Uncertainty for GPS C/A-code 3 ns (1 σ)

• In 2004/2006 six campaigns were carried out
• 2004: OP, PTB, NPL,VSL
• 2005: OP, NTSC, HKO, TL, SG, AUS, KRIS, NMIJ, NICT
• 2005: OP, TCC, ONBA, IGMA, CNMP
• 2006: OP, CNM, NIST, USNO, NRC
• 2006: BIPM, OP, PTB, AOS, USNO, NRL, CSIR  (ongoing)
• 2006: OP, AOS, GUM, LT, TP, BEV, OMH, NIMB, NMC,

ZMDM (ongoing)
• In total 20 laboratories out of the 50 that contributes to TAI

have been calibrated, and additional 10 will be this autumn.
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                                  PTB 
 
 

Date                      UTC(i)–UTC(j)        Differential     Estimated     
                                                correction     uncertainty   
         
                                                                            /ns          /ns 
  

Oct  86  UTC(PTB) –UTC(OP) +9           2         
Oct  94  UTC(PTB) –UTC(OP) +4           2         
July  97  UTC(PTB) –UTC(OP) +2           3         
Nov 97  UTC(PTB) –UTC(OP) +4           2         
Mar 98  UTC(PTB) –UTC(OP) –6           2         
June  98  UTC(PTB) –UTC(OP) +5           3         
June 03  UTC(PTB) –UTC(OP) –5           4         
August 03  UTC(PTB) –UTC(OP)   0           3         
July 04  UTC(PTB) –UTC(OP)   0           3         
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6 - Time links used for the computation of TAI and their uncertainties.                                       
                                                                                                             
                                                                                                              
  Link     Type     uA/ns      uB/ns         Calibration Type    Calibration Dates                           
                                                                                                              
AOS /PTB  GPS MC      1.5        5.0           GPS EC /GPS EC     2003 Sep/2003 Aug                           
APL /USNO GPS MC      1.5        5.0           GPS EC /GPS EC     2003 Dec/2003 Dec                           
AUS /NICT GPS MC      3.0        5.0           GPS EC/GPS EC     2002 Sep/2003 Nov                           
BIRM/NICT GPS MC      2.5       20.0               NA /GPS EC          NA /2003 Nov    
CH  /PTB  GPS P3      0.7        5.0            GPS EC/GPS EC     2004 Nov/2004 Aug                           
 
IT  /PTB  TWSTFT      0.5        1.5              BC (TWSTFT)              2005 May                           
KRIS/NICT GPS P3      0.7        5.0            GPS EC/GPS EC     2005 Aug/2005 Jun                           
LT  /PTB  GPS MC      1.5        5.0            GPS EC/GPS EC     2001 Nov/2003 Aug 
NICT/PTB  GPS P3      1.5        5.0            GPS EC/GPS EC     2005 Jun/2004 Aug                           
NIST/PTB  TWSTFT      0.5        5.0               BC(GPS P3)              2005 May                           
NMIJ/NICT GPS P3      0.7        5.0            GPS EC/GPS EC     2002 Apr/2005 Jun                           
 
NPL /PTB  TWSTFT      0.5        1.5               BC(GPS P3)              2005 May                           
NPLI/PTB  GPS MC      2.5        7.0            GPS EC/GPS EC     2005 Jul/2003 Aug                           
NRC /USNO GPS SC      3.0       15.0            GPS EC/GPS EC     1982    /2003 Dec                           
NTSC/NICT GPS MC      2.5        5.0            GPS EC/GPS EC     2002 Aug/2003 Oct                           
ONRJ/NIST GPS SC      5.0       20.0               NA /GPS EC          NA /2003 Dec                           
 
OP  /PTB  TWSTFT      0.5        1.5               BC(GPS P3)              2005 May                           
ORB /PTB  GPS P3      0.7        5.0            GPS EC/GPS EC     2003 Jul/2004 Aug                          
PL  /PTB  GPS MC      1.5        5.0            GPS EC/GPS EC     2001 Oct/2003 Aug                           
ROA /PTB  TWSTFT      0.7        5.0               BC(GPS P3)              2005 May                          
SP  /PTB  GPS P3      0.7        1.5               LC(TWSTFT)              2005 Nov                           
 
SU  /PTB  GPS SC      3.0        5.0            GPS EC/GPS EC     2003 Apr/2003 Aug                           
TL  /NICT GPS P3      0.7        5.0            GPS EC/GPS EC    2005 May/2005 Jun                           
TP  /PTB  GPS MC      1.5        5.0               LC(GPS SC)              2006 Jun                           
UME /PTB  GPS MC      1.5        7.0            GPS EC/GPS EC     2005 Dec/2003 Aug                           
USNO/PTB  TWSTFT      0.5        1.1            BC(TW X-Band)              2005 May                           
VSL /PTB  TWSTFT      0.5        3.0              BC(GPS SC)              2005 May                           
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CIRCULAR T 223                                                                          ISSN 1143-1393        
2006 AUGUST 10, 14h UTC                                                                                       
                                 BUREAU INTERNATIONAL DES POIDS ET MESURES                                    
                                                                                                              
Date 2006    0h UTC         JUN 28   JUL  3   JUL  8   JUL 13   JUL 18   JUL 23   JUL 28    Uncertainty/ns    
       MJD                   53914    53919    53924    53929    53934    53939    53944     uA    uB    u   
Laboratory k                                         [UTC-UTC(k)]/ns                                          
                                                                                                             
AOS  (Borowiec)                5.2      9.3      3.3      6.2     10.6      7.1      9.9    1.6   5.3   5.5   
APL  (Laurel)                  0.8      4.6     -0.7     -3.4     -4.3      3.7     15.4    1.6   5.2   5.4   
AUS  (Sydney)               -529.0   -498.6   -490.1   -489.2   -475.2   -445.1   -437.4    3.2   6.3   7.1   
BIRM (Beijing)             -1874.4  -1893.8  -1898.2  -1913.1  -1930.8  -1946.6  -1964.5    2.8  20.4  20.6   
CH   (Bern)                   30.9     31.3     36.1     32.2     29.9     25.1     21.5    0.8   5.2   5.3   
 
IT   (Torino)                 -5.0     -5.2     -3.4     -4.6     -3.6     -2.8     -1.1    0.7   2.2   2.3   
KRIS (Daejeon)               -14.6     -5.4     -4.0     -8.2     -1.6      2.2     -0.3    1.4   6.3   6.5   
LT   (Vilnius)               147.0    153.3    145.7    138.2    149.2    161.1    143.2    1.6   5.3   5.5   
NICT (Tokyo)                  -8.1    -11.4     -7.6     -8.1     -5.8     -5.2     -0.7    1.2   3.9   4.1   
NIST (Boulder)                 9.2      8.3      9.2      8.6      8.1      6.7      6.5    0.7   4.9   5.0   
 
NMIJ (Tsukuba)               -10.3    -11.3     -8.1     -8.3     -7.1     -3.0      0.4    1.4   6.3   6.5   
NPL  (Teddington)              7.9      4.9      5.2      3.4      1.1      0.6      0.5    0.7   2.2   2.3   
NPLI (New-Delhi)             119.6    138.9    154.2    169.9   -119.2   -108.5    -94.9    2.5   7.2   7.6  
NRC  (Ottawa)                -27.1    -21.3    -26.3    -32.7    -33.7    -28.9    -30.3    3.0  15.1  15.4   
NTSC (Lintong)                10.4      7.1      5.1      1.7     -0.8      1.5      7.3    2.6   6.1   6.6   
 
ONRJ (Rio de Janeiro)       7524.1   7568.6   7624.1   7672.2   7726.0   7770.0   7821.6    5.0  20.5  21.1   
OP   (Paris)                  -2.9     -2.8     -2.6      3.8      3.2      5.8     2.4    0.7   2.2   2.3   
ORB  (Bruxelles)               3.8      2.0      0.1     -3.9     -8.0    -10.0     -7.0    0.8   5.2   5.3   
PL   (Warszawa)               13.1     11.0      9.0      2.8     12.5     25.5     22.1    1.5   5.0   5.3   
PTB  (Braunschweig)           25.8     20.8     18.7     17.2     18.2     17.4     13.9    0.5   1.6   1.7   
 
ROA  (San Fernando)           63.5     63.4     67.0     61.3     74.6     79.1     69.7    0.8   5.2   5.3   
SP   (Boras)                  25.4     20.1     24.1     25.5     25.6     28.2     25.1    0.8   2.2   2.3   
SU   (Moskva)                 48.1     45.3     45.7     43.6     42.6     43.2     41.1    3.0   5.2   6.0   
TL   (Chung-Li)                3.1     -0.7     -3.1     -3.8     -7.0    -10.2    -12.1    1.3   6.1   6.3   
USNO (Washington DC)          -2.9     -0.3      2.9      3.9      5.3     4.8      5.7    0.5   1.7   1.8   
VSL  (Delft)                   5.6     10.8      5.1      4.3     -3.9     -7.8    -11.6    0.7   3.4   3.4   



46th CGSIC - Timing Subcommittee 11

53360 53380 53400 53420 53440 53460

-100.00

-50.00

0.00

50.00

100.00

UTC - UTC(PL) UTC - UTC(USNO) UTC - UTC(PTB) UTC - UTC(OP)

[ns]

[MJD]

UTC – UTC(i)



46th CGSIC - Timing Subcommittee 12

 

CONCLUSION 
 

 
 
 

•   BIPM will continue its GPS/GLONASS C/A-code/P-code
     calibration campaigns; a new TTS-3 receiver is now  
     dedicated for this purpose. 
 

•  Two new BIPM calibrations campaigns are now  
     ongoing. 
 

•  BIPM will continue to help the regional metrology  
     organizations to organize GPS/GLONASS calibration  
     campaigns. 
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MEETINGS 

_____________________________________ 
    

  •  CCTF TWSTFT WG, 15-16 Nov. 2005, Paris Observatory 
  •  TAI time laboratories meeting, 12-13 Sep. 2006, BIPM      

        •  CCTF, 14-15 Sep. 2006, BIPM 
 

           Coming 
 
 

     •  PTTI, 4-6 December 2006, Washington DC 
     •  Asia Pacific Metrological Program, 11-13 December 2006,  
         New Delhi 

  •  EFTF,  May 2007, Geneva 
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